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1. TITLE OF INVENTION 

Pharmaceutical Composition for Mucosal Administration 

2. CLAIMS 

(1) A pharmaceutical composition for mucosal administration, comprising a 
peptide pharmaceutical and a naturally derived bile extract powder. 

(2) The composition recited in claim 1, wherein the peptide pharmaceutical is 
calcitonin or insulin. 

3 . DETAILED EXPLANATION OF THE INVENTION 
Industrial Field of the Invention 

The present invention pertains to a pharmaceutical composition for mucosal 
administration, comprising a peptide pharmaceutical and a naturally derived bile extract 
powder. 
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More specifically, it pertains to a pharmaceutical composition for mucosal 
administration that improves absorption and increases bioavailability of peptide 
pharmaceuticals, which have low bioavailability because they are hard to absorb. 

Prior Art and Problems the Invention Is to Solve 

When a drug is administered to the body, the serum concentration of the drug is 
determined by the speed and amount entering the body (bioavailability) and the speed 
and amount removed by the body (clearance). Therefore increasing the bioavailability of 
a drug is always desirable because the serum concentration rises so the drug's efficacy 
increases or the amount administered can be reduced. 

Nevertheless, peptide pharmaceuticals have high molecular weights so they are 
not absorbed by the mucosa of the digestive tract, nose, eye, mouth, vagina, etc., and if 
they are absorbed are broken down by protein-cleaving enzymes (proteases) m the 
mucosa, so they are known to be very difficult to absorb. As a result, sufficiently high 
bioavailability is difficult to obtain, so conventional countermeasures in this case are joint 
use of a chym.otrypsin inhibitor for insulin or preventing breakdown of the peptide in the 
digestive tract by coating it with an azoaromatic copolymer coating, for example. 
However, there are safety problems when using a chemical that is not approved as a 
pharmaceutical additive, and manufacturing takes more time, so in practice these 
approaches cannot be used. Also, cationic, anionic, or both ionic surfactants, nonionic 
surfactants, bile acid (salts), etc. are known as peptide pharmaceutical absorption 
enhancers, but there are manufacturing problems because these must be added in large 
amounts and there are safety problems such as irritation of the mucosa, so at present they 
are not practical. Therefore the development of a peptide agent with excellent absorption 
and high bioavailability and few side effects is needed. 

Means for Solving the Problems 

The inventors performed much diligent research to solve these problems, and as a 
result they discovered that, compared to the bile salts whose utility has been often 
reported, naturally derived bile extract powder in very small amounts has a remarkable 
effect in'enhancing absorption of difficult-to-absorb peptide pharmaceuticals when 
administered via the mucosa, and moreover have little irritation of mucosa, and so they 
completed the present invention. 

That is, the gist of the present invention is a pharmaceutical composition for 
mucosal administration, characterized as containing a peptide pharmaceutical and a 
naturally derived bile extract pov/der. 

Below, the present invention shall be explained in detail. 

The peptide pharmaceutical used in the present invention specifically includes 
insulin, calcitonin, etc. However, basically any peptide pharmaceutical that cannot be 
absorbed or is very hard to absorb when administered via a mucosal membrane may be 
used; they are not restricted to the specific examples listed above. 

The bile extract powder used in the inventive composition is a component 
extracted from natural bile; specific examples include bile powder, bovine bile extract 
powder [illegible] bovine bile, bovine bile, other animal bile, bile ducts, animal bile 
extract,'liver extract powder, bile extract, [illegible] bile powder, etc. Bile extract powder 
may be used alone or combined with a surfactant. 



Hei 4-i49126 



The surfactant used may be a fatty acid, fatty acid salt, ionic or anionic surfactant, 
a phospholipid such as lecithin, hydrated lecithin, etc., cholesterol, etc. A fatty acid or 

fatty acid salt is preferred. 

The amount of bile extract powder contained vanes accordmg to the type ot the 
main pharmaceutical, but usually is about 0.1-20 mg based on standard body weight; 
0.1-10 mg is more preferred. An additional surfactant can be used in an amount suitable 
for the bile extract powder. ■ ■ u u a 

The site for administering the inventive composition may be any site in the body 
that is a site having a mucous membrane. Administration whose object is absorption of a 
pharmaceutical via a mucous membrane is defined as mucosal administration. Specific 
examples include the nose, mouth, rectum, eyes, vagina, digestive tract, etc. 

Furthermore, small quantities of stabilizers, pH regulators, cross-linking agents, 
colorants, fragrance, preservatives, etc. may be added to the inventive composition by 
well-known means, as is the case with ordinary pharmaceuticals. 

The form of the inventive pharmaceutical composition may be solid or liquid; 
examples thereof include powders, mixed micelle solutions, emulsion solutions, etc. A 
mixed micelle solution or emulsion solution may be admhiistered in that state to a 
mucous membrane, or the moisture may be removed by freeze-drying, spray drying, etc. 
to make it a solid. 

The formulation may be anything suitable for administration via a mucous 
membrane. Examples include pills, powders, liquids, suppositories, ointments, troches, 
etc. These formulations can administer peptide phamaceuticals that are conventionally 
used as injected agents via a mucous membrane, so the pain and vascular damage that 
accompanies injections is reduced, and the operation is simplified. 

The amount of the inventive composition administered varies according to the 
type of the main pharmaceutical, so it cannot be broadly summarized, but usually the 
inventive composition is adjusted to provide about 50-1000 units of the main drug, and is 
mucosally administered once to several times a day. 

Embodiments 

Next, the present invention shall be explained in additional detail using 
embodiments, but these only give the general essence of the present, which is not 
restricted to the following embodiments. 

Embodiment 1 

[Asu''^] chicken calcitonin 500U and bovine albumin (Sigma Co.) 5 mg were 
dissolved in physiological saline solution 5 ml, and bovine bile extract powder 
(Shinnippon Pharmaceuticals Co.) 20 mg was additionally dissolved therein. This 
solution was treated for one minute with an ultrasonic device (Tomi Precision lUD-201 , 
20 KHz, 200W), resulting in a transparent homogeneous solution (Preparation 1). 

Comparison Example 1 

[Asu'-^l chicken calcitonin 500U and bovine albumin 5 mg were added to 
physiological saline solution to make a total of 5 ml, and this solution was repeatedly 
mixed to make a homogeneous solution (Comparison Preparation 1 ). 
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Embodiment 2 

[Asu^'^J chicken calcitonin 500U, bovine bile extract powder 15 mg, sodium 
oleate 20 mg, and albumin 5 mg were used to make a transparent homogeneous mixed 
micelle solution by the same method as in the aforesaid Embodiment 1 (Preparation 2). 

Comparison Example 2 

[Asu^'^^J chicken calcitonin 500U, sodium glycocholate 20 mg, and bovine 
albumin 5 mg were added to physiological saline solution to make a total of 5 ml, and 
this solution was treated ultrasonically at 20 KHz for 3 minutes to yield a homogeneous 
solution (Comparison Preparation 2). 

Embodiment 3 

[Asu''"^] chicken calcitonin 500U, bovine bile extract powder 20 mg, sodium 
caprate (Tokyo Kasei Co.) 100 mg, and bovine albumin 5 mg were added to 
physiological saline solution to make a total of 5 ml. This solution was treated 
ultrasonically at 20 KHz for 3 minutes to yield a homogeneous solution (Preparation 3). 

Comparison Example 3 

[Asu'''^] chicken calcitonin 500U and bovine albumin 5 mg were added to 
physiological saline solution to make a total of 5 ml, and this solution was repeatedly 
mixed to make a homogeneous transparent solution (Comparison Preparation 3-1). Also, 
[Asu ' ] chicken calcitonin 500U, sadium caprate 100 mg, and bovine albumin 5 mg were 
added to physiological saline solution to make a total of 5 ml. This solution was treated 
ultrasonically at 20 KHz for 3 minutes to yield a homogeneous solution (Comparison 
Preparation 3-2). 

Embodiment 4 

[Asu''''] chicken calcitonin 180U and bovine bile extract powder 10 mg were 
added to distilled water to make a total of 2 ml, and this solution was repeatedly mixed to 
yield a homogeneous transparent solution (Preparation 4). 

Comparison Example 4 

Based on the method of the aforesaid Embodiment 4, Asu''^] chicken calcitonin 
180U was used to make a transparent homogeneous solution (Comparison Preparation 4). 

Embodiment 5 

[Asu'''^] chicken calcitonin 500U, bovine bile extract powder 20 mg, and bovine 
albumin 5 mg were dissolved in distilled water 5 ml. Mannitol (Kao Co.) 100 mg was 
additionally dissolved in this solution, and a homogeneous solution was made. This 
solution was rapidly frozen in a dry ice/methanol mixed solution, and the moisture was 
gradually removed using a freeze dryer (Yamato Co., DC-35) at reduced pressure for 12 
hours, and it was dried, resulting in a fibrous powder composition banded with pale 
yellow (Preparation 5). 
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Embodiment 6 

Preparation 5 obtained in the aforesaid Embodiment 5 was put in a miniature 
capsule (Nippon Erason Co.), and it was coated by the dipping method using HP-50 
(Shmetsu Kagaku Co,), which is a type of coating agent (Preparation 6). 

Absorption of the inventive compositions was shown by the following test cases. 

Test Case 1 

A group consisted of five male Wistar rats who fasted overnight (average body 
weight 120g). Each group was rectally administered either the aforesaid Preparation 1 or 
2 (0.5 ml/kg body weight) using a syringe equipped with a probe. In order to prevent 
discharge of the pharmaceutical immediately after administration, the rectum was 
blocked using the surgical adhesive Aron Alpha.® 

Blood was sampled from the tail vein immediately before the drug was 
administered and immediately after at 0.5, 1, 1.5, 2, 3, and 4 minutes (a total of 7 points), 
100 )il each time, using a hematocrit tube containing sodium heparin. Then it was 
centrifuged for 5 minutes at 12000 rpm, and the serum was separated, and the serum 
calcium concentration was determined by the CPC method (calcium C test, Wako 
Pharmaceuticals Co.), and the amount of calcitonin absorbed was evaluated by the effect 
in decreasing serum calcium concentration. That is, the lower the calcium concentration 
the greater the calcitonin absorption. Furthermore, the same test was perfonned on the 
aforesaid Comparison Preparations 1 and 2 as controls. 

The results were as shown in FIG. 1 . Compared to Comparison Preparation 1 , 
which did not contain bovine bile extract powder, a remarkable decrease in serum 
calcium, concentration was observed with Preparation 1, which did contain bovine bile 
extract powder. Also, a remarkable decrease in serum calcium concentration v/as 
observed with Preparation 1 even compared to Comparison Preparation 2, which included 
sodium glycocholate, a type of bile salt, as an absorption enhancer. Also, a remarkable 
decrease in serum calcium concentration over a long period of time was observed with 
Preparation 2, which contained bovine bile extract powder and sodium oleate. Therefore 
it is clear that the addition of small amounts of bovine bile extract powder greatly 
improves the absorption of calcitonin via the rectal mucosa. 

Test Case 2 

A group consisted of five male Wistar rats who fasted overnight (average body 
weight 120g). They were anaesthetized with ether, and then a 2-cm incision was made in 
the upper abdomen, and the duodenum was extracted, and the aforesaid Preparation 3 
was rapidly administered to the duodenum using a syringe with a 28G needle in the 
amount of 0,5 ml/kg body weight. After administration [the abdomen] was closed with a 
clip, and decrease in body temperature and expenditure of physical strength were 
prevented. Furthermore, as a control the same test was performed with the aforesaid 
Comparison Preparation 3. Calcitonin absorption by the duodenum mucosal membrane 
was evaluated by measuring serum calcium concentration based on the method of the 
aforesaid Test Case 1. 

The results are as shown in FIG. 2. The inventive Preparation 3 produced a 
remarkable decrease in serum calcium concentration compared to Comparison 
Preparation 3-1, which did not contain an absorption enhancer, and even compared to 
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Comparison Preparation 3-2, which contained only the known sodium caprate as an 
absorption enhancer. Therefore the inventive composition containing bovine bile extract 
powder clearly produces a remarkable increase in calcitonin absorption by the duodenum 
mucosal membrane. 

Test Case 3 

A group consisted of three male New Zealand White rabbits who fasted overnight 
(average body weight 3 kg). The aforesaid Preparation 4 was administered as nose drops 
to one nostril in the amount of 0.1 ml/rabbit. Furthermore, as a control the same test was 
performed with the aforesaid Comparison Preparation 4. Calcitonin absorption by the 
nasal membrane was evaluated by measuring semm calcium concentration based on the 
method of the aforesaid Test Case 1 . The results were as shown in FIG. 3. Preparation 4, 
which contained bovine bile extract powder, reduced serum calcium concentration more 
than did Comparison Preparation 4, which did not contain bovine bile extract powder. 
Therefore the inventive composition clearly increases the amount of calcitonin absorbed 
by the nasal membrane. 

Effect of the Invention 

The present invention has excellent absorption compared to conventional peptide 
pharmaceuticals, and produces a composition that can be administered via the mucosa 
with little irritation to the mucosa, so it provides a peptide pharmaceutical that is useful 
and highly safe. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1, FIG. 2, and FIG. 3 are graphs showing changes in serum calcium 
concentration over time. In the graphs the vertical axis is serum calcium concentration 
(mg/dl) and the horizontal axis is time (hours). 

In FIG. 1 a circle represents Comparison Preparation 1, an open triangle is 
Comparison Preparation 2, a black triangle is Preparation 1, and a square is Preparation 2. 

In FIG. 2 a circle represents Comparison Preparation 3-1, a triangle represents 
Comparison Preparation 3-2, and a black circle represents Preparation 3. 

In FIG. 3 an open circle represents Comparison Preparation 4 and a black circle is 
Preparation 4. 

Applicant: Mitsubishi Kasei Co., Ltd. 

Agent: Hajime Hasegawa, Patent Agent, and one other 
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